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IN THE CLAIMS: 

Please add new claim 44 and amend the claims as follows: 

1 . (Currently Amended) A field emitter beam source (40) comprising: 
an emitter (44); 

an extracting electrode [[(19)]] to extract a beam current [[(Ie)]] from the emitter 
[[(11)]]; 

a first voltage source [[(13)]] for providing a first voltage [[(U A )]] between the 
emitter [[(11)]] and the extracting electrode [[(19)]] to switch on the beam current [[(Ie)]]; 

a current source [[(12)]] for providing a predetermined beam current [[(Ieo)]]; 

the current source [[(12)]] being coupled to the first voltage source [[(13)]]; and 

a first switch [[(Si)]] for disconnecting the first voltage source [[(13)]] from the 
current source [[(12)]]. 

2. (Currently Amended) The field emitter beam source [[(10)]] according to 
claim 1, comprising a second voltage source [[(15)]] for providing a second voltage 
[[(U B )]] between the emitter [[(11)]] and the extracting electrode [[(19)]] to switch off the 
beam current [[(Ie)]]- 

3. (Currently Amended) The field emitter beam source [[(10)]] according to 
claim 1 [[or 2]], comprising a second switch [[(S 2; S 4 )]] to switch off the beam current 
[[(Ie)]]. 

4. (Currently Amended) The field emitter beam source [[(10)]] according to 
any of claim 1 [[claims 1 to 3]], comprising a fourth switch [[(S 4 )]] for disconnecting the 
current source [[(12)]] from the emitter [[(11)]] and the extracting electrode [[(19)]]. 

5. (Currently Amended) The field emitter beam source [[(10)]] according to 
claim 1 any of tho procod i nq c l aims , comprising a voltage control unit [[(14)]] electrically 



384886_1 



Page 2 



PATENT 

Atty. Dkt. No. ZIMR/0006 



coupled to the first voltage source [[(13)]] to adjust the first voltage [[(U A )]] according to 
a measured emitter voltage [[(Uem)]]- 

6. (Currently Amended) The field emitter beam source [[(10)]] according to 
claim 5, whereby the voltage control unit [[(14)]] is electrically coupled to the current 
source [[(12)]] to measure the measured emitter voltage [[(Uem)]]. 

7. (Currently Amended) The field emitter beam source [[(10)]] according to 
claim 5 [[or 6]], whereby the voltage control unit [[(14)]] comprises a storing unit [[(14a)]] 
to store the measured emitter voltage [[(Uem)]]; and a third switch [[(S 3 )]] to determine 
the time at which the measured emitter voltage [[(Uem)]] is stored. 

8. (Currently Amended) The field emitter beam source [[(10)]] according to 
claim 5 any on o of tho c l a i ms 5 to 7 , whereby the voltage control unit [[(14)]] comprises 
an n-channel MOSFET source follower [[(16, 18)]] and the first voltage source [[(13)]] 
comprises a p-channel MOSFET source follower [[(20, 22)]], or whereby the voltage 
control unit [[(14)]] comprises a p-channel MOSFET source follower (16, 18) and the 
first voltage source (+3) comprises an n-channel MOSFET source follower (20, 22) . 

9. (Currently Amended) The field emitter beam source fW) according to claim 
1_ anyon e of tho procod i ng c l aims , further characterized by charge control means (2§^ 
S 4 ) to control the time of switch off of the beam current according to a 
predetermined beam current pulse charge (Q). 

10. (Currently Amended) The field emitter beam source according to claim 
9, whereby the charge control means (26; S 4 ) comprise a fourth switch [[(S 4 )]] for 
disconnecting the current source [[(12)]] and/or a comparator [[(26)]] for comparing the 
emitter voltage [[(Ue)]] with a comparison voltage [[(Ucmp)]]. 
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11. (Currently Amended) The field emitter beam source [[(10)]] according to 
claim 10, whereby the comparator [[(26)]] is electrically coupled to the second switch 
[[(S 2 )]] to connect the second voltage source [[(15)]]. 

12. (Currently Amended) The field emitter beam source [[(10)]] according to 
claim 1 anvono of tho procodinq c l a i ms , whereby the field emitter beam source [[(10)]] is 
an array of field emitter beam sources [[(60)]]. 

13. (Currently Amended) The field emitter beam source [[(10)]] according to 
claim 12, whereby the array of field emitter beam sources is fabricated using CMOS- 
technology. 

14. (Currently Amended) The field emitter beam source [[(10)]] according to 
claim 1 anvono of tho procod i ng c l a i ms , whereby the predetermined beam current 
[[('eo)]] is in the range between 1 microampere and 10 picoampere, preferably between 
100 nanoampere and 100 picoampere and even more preferred between 20 
nanoampere and 1 nanoampere. 

15. (Currently Amended) A- The field emitter beam source arra y of claim 16, 
wherein the array of field emitter beam sources is (§0)-monolithically integrated onto the 
a substrate (50) compr i s i ng an array of fiold omittor boam sourc e s (10) according to any 
on e of th e prec e ding c l a i ms . 

1 6. (Currently Amended) A field emitter beam source array A (60) comprising: 

an array of field emitter beam sources (40) integrated onto a semiconductor 
substrate (50), whoroby: wherein each field emitter beam source (40) comprises an 
emitter; 

wherein the array of field emitter beam sources comprises: 

an extracting electrode to extract a beam current from each emitter: and 
a first voltage source for providing a first voltage between each emitter 

and the extracting electrode to switch on the beam current; 
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wherein each field emitter beam source further comprises: 

a current source (42) for providing a predetermined beam current (l M ); 
oach fiold om i ttor boam source (10) comprises a first switch (S+) which is 

electrically coupled to a first voltage source (43) to switch on a beam current (*g); 

and 

oach fiold om i ttor boam sourc o (10) comprisos a second switch (S^-S^ to 
switch off the beam current (^}. 

17. (Currently Amended) The field emitter beam source array (60} according to 
claim 16, whereby the second switch (Ss) is coupled to a second voltage source (46) to 
switch off the beam current {^}. 

18. (Currently Amended) The field emitter beam source array (60) according to 
claim 16 cla i m 16 or 17 , whereby each current source (45) is coupled to a fourth switch 
(S 4 ) to disconnect the current source (43). 

19. (Currently Amended) The field emitter beam source array (60) according to 
claim 16 anyon e of tho cla i ms 16 to 18 , whereby each field emitter beam source (+0) 
comprises a voltage control unit (44) to adjust the first voltage (U A ) according to a 
measured emitter voltage (Ugw). 

20. (Currently Amended) The field emitter beam source array (60) according to 
claim 19, whereby the voltage control unit (44) is coupled to the current source (45) to 
measure the measured emitter voltage (U©w); and coupled to the first voltage source 
(43) to adjust the first voltage (U A ). 

21. (Currently Amended) The field emitter beam source array (60) according to 
claim 16 anyone of tho c l a i ms 16 to 20 , whereby each field emitter beam source (4£) 
comprises a charge control means (26; S 4) to control a switch off time of the beam 
current (lg) according to a predetermined beam current pulse charge (Q). 



384886, 1 



Page 5 



PATENT 

Atty. Dkt. No. ZIMR/00O6 



22. (Currently Amended) The field emitter beam source array (60) according to 
claim 21 , whereby the charge control means (26; S 4 ) comprise: 

a fourth switch (S 4 )-for disconnecting the current source (+2); and 
a comparator (26) for comparing the emitter voltage (Ug) with a comparison 
voltage (Ugmf)- 

23. (Currently Amended) The field emitter beam source array (60) according to 
claim 16 anyone of tho cla i ms 16 to 22 , whereby each field emitter beam source (40) 
comprises an emitter (44) whereby each emitter (44) is electrically coupled to one of 
said current sources (42), one of said first switches (S 4 ), one of said second switches 
(S2), one of said voltage control units (44), and/or one of said charge control means (26} 
S 4 ). 

24. (Currently Amended) The field emitter beam source array (60) according to 
claim 16 anyone of tho c l a i ms 16 to 23 , whereby the second voltage source (46) is 
common to all field emitter beam source (40). 

25. (Currently Amended) The field emitter beam source array (60) according to 
claim 16 any of tho cla i ms 16 to 24 , whereby the number of field emitter beam sources 
is larger than four, preferably, larger than 1000 and even more preferred larger than 
100,000. 

26. (Currently Amended) Electron beam device, comprising at least one 
of the field emitter beam sources according to claim 1 and/or field omittor boam sourco 
arrays accord i ng to anyono of tho prec e d i ng claims . 

27. (Currently Amended) A method for generating beam current pulses 
comprising the steps: 

providing a field emitter beam source (10) having comprising: 
at least one emitter; (11) and 
at least one extracting electrode (40); 
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a first voltage source for providing a first voltage between the emitter and 

the extracting electrode to switch on the beam current; 

a current source coupled to the first voltage source; and 

a first switch for disconnecting the first voltage source from the current 

source; 

providing a predetermined beam current-fWi and 

switching on the beam current (is) by applying a first voltage (U A ) between the 
emitter (44) and the extracting electrode (4©). 

28. (Currently Amended) The method according to claim 27, whereby an 
emitter voltage (Ug) between the emitter (44) and the extracting electrode (49) is 
measured to obtain a measured emitter voltage (U&m). 

29. (Currently Amended) The method according to claim 27 or claim 28 , 
whereby the first voltage (U A ) is adjusted to be equal to the measured emitter voltage 

30. (Currently Amended) The method according to claim 27 anyone of tho 
c l a i ms 27 to 29 , whereby the beam current (^) is switched off by applying a second 
voltage (Ug) between the emitter and the extracting electrode. 

31. (Currently Amended) The method according to claim 27 anyone of tho 
c l a i ms 27 to 30 , whereby the predetermined beam current (lg©) is provided by means of 
a current source (42). 

32. (Currently Amended) The method according to claim 27 anyone of tho 
claims 27 to 31 , whereby the first voltage (U A ) is provided by a first voltage source (43). 

33. (Currently Amended) The method according to claim 30 anyone of th e 
c l a i ms 30 to 32 , whereby the second voltage (Ug) is provided by a second voltage 
source (4§). 
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34. (Currently Amended) The method according to claim 28 anyone of tho 
cla i ms 28 to 33 , whereby the measured emitter voltage (Uem) is obtained at a time when 
the predetermined beam current {!«) is provided for the emitter. 

35. (Currently Amended) The method according to claim 28 anyone of tho 
cla i ms 28 to 34 , whereby the measured emitter voltage {Uau} is measured periodically 
within intervals of less than 100 s, preferably less than a second and even more 
preferred less than a millisecond. 

36. (Currently Amended) The method according to claim 29 anyone of tho 
claims 29 to 35 , whereby the first voltage (U A ) is adjusted periodically within intervals of 
less than 100 s, preferably less than a second and even more preferred less than a 
millisecond. 

37. (Currently Amended) The method according to claim 29 anyone of tho 
c l a i ms 29 to 36 , whereby between two consecutive adjustments of the first voltage (Ua}t 
the beam current (IeH s switched on at least two times, preferably at least 100 times and 
even more preferred at least 10,000 times. 

38. (Currently Amended) The method according to claim 29 anyone of th e 
claims 29 to 37 , whereby the first voltage (U A ) is adjusted by means of a voltage control 
unit (14) controlling the first voltage source (43). 

39. (Currently Amended) The method according to claim 27 anyone of tho 
claims 27 to 38 , comprising the steps: 

disconnecting the current source (43), the first voltage source (43) and the 
second voltage source (4§); and 

switching off the beam current (Igf-when the decreasing emitter voltage (Ue) has 
reached a predetermined comparison voltage (Ugmp). 
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40. (Currently Amended) The method according to claim 39, whereby the 
switching off of the beam current (lg) is initiated by a voltage comparator means (26; S 4 ) 
comparing the emitter voltage (U&) with the predetermined comparison voltage (Ugmp). 

41. (Currently Amended) The method according to claim 27 anyone of tho 
claims 27 to 40 , whereby the predetermined beam current (l«) is in the range between 
1 microampere and 10 picoampere, preferably between 100 nanoampere and 100 
picoampere and even more preferred between 20 nanoampere and 1 nanoampere. 

42. (Currently Amended) The method according to claim 27 anyone of tho 
c l a i ms 27 to 44- , whereby, after switch off, the beam current (%) is reduced by more 
than 50 %, preferably by more than 90 % and even more preferred by more than 99 % 
of the predetermined beam current. 

43. (Currently Amended) The method according to claim 27 anyon e of the 
c l aims 27 to 41 , whereby the first voltage (U A ) becomes connected or disconnected 
from the emitter (44) or the extracting electrode (+9) by means of a first switch (S 4 ); the 
second voltage (U g ) becomes connected or disconnected from the emitter (44) or the 
extracting electrode (49) by means of a second switch (S^); and/or the current source 
(42) becomes connected or disconnected from the emitter (44) or the extracting 
electrode (49) by means of a fourth switch (S 4 ). 

44. (New) Electron beam device, comprising at least one of the field emitter 
beam source arrays according to claim 16. 



384886_1 



Page 9 



